"APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001550310019-6 


esarruns go AraiaT] ‘gmrvirvay 
—om 
© sPyELTe AOTJ-e80I3 TATA FIVE eTAMAL Zo; PEFR OQ CITE VEO PONE OE 
‘peeuanta29330 JOlBIaeal Jo SQUaDeTs oxy suTEEED OF ‘scuTd LruEeTS 
ome & Os eTQuoT dée ‘voy: eandaD JO poem CAO ety S{UseAr comRE OG 


$lz Aa ST QINI-e8 © Jo etd] _woTeTSwMay OTT 
403 S2gmrerAy MPIOATIE qT AM Jo DOTIWUTEI Ay -7°ER TLPRRAOUTAT 


*poxenTme are ampFar (00832133 Tawa Tedo a 
PUpIOBT ss Jos SPOIMM TRLMAEE “PORETOETE OF MUS TUPTATHTT 
aed eozqez amssard ensims sargezaiags eTIf> Jo astqard ay 
FAUT STG -eey UST Te 
By sargetedeay aetey soz ezeqerurw Twessdo -a‘y 'Tygescltegy 


a *pasenoeyp are 
a@owr £3727 9ewT a 3p. O07 soeioar MTA FQUMTTHS IMOF THWIE0 ang 
ed ness ETP CeASIS PS SENTRA ENPTIAT- TWIT STCRAOTIY 
ag: ance wr2tqu Twa, 203 
exoicy MUTQINS-wD PuTseay Jaz ping Teytarpietrg *y* ex ‘scr woTOM 
auyqing, 88) BACs AMpmoly BurpacwIG STI JO wTISTG CT ae tae 
*paqprosep sy euyging $*t-009"30 © 30 Ruz{eM Twuop eredo-ay 
7 Qmwtg exper, sen 3Ay-0OS'T 9 30 SUPERS PUY seen PY THA 


go syqne ay Mage TD poe ‘APASACUR, TO “O°D ‘°r eg VASO RIN 


“peaT? epotjian HK TAWMOTWS Pow LETsop PrV pormnostp are saws JO 
i BLNCAVT pat srvectopuce 24,5078 29f;I Ta JO squendrenry 
siosaspacg seg Pusa@Pyeq JO spout OW Vary 


“PHL TWAS BTS SHLOQ TFTA Ruyprvss 203 poe e2eews 
eqn, Ott, spose oq ,Pspzred, soy e,ceacPrezre Teteaeg “ERs OR 
JO svecetny ex; 43027 wig eioevepans Put; Mord Jos STP 
Przzwoo PTV SPogTAs Tames So,ULTUAS Pile FeeMOSTD pte ed 

~ s AIT PITS, 

Sy eaqny soevopucD Jo Portes Peacraey vA “KS PO ‘a-r ‘cmmigg 
*SewRCT VOTIOF 
wapuys pre ATTiqepTar wopArow of GoTATAZAX THETA PaQEosep are 
wmezeks COTIACRT Termes "sfupsweq yenITy edég-Twamnef TrSqUM 
PUTBSH, JO SPOTZOS PIB EPoWS 360, TTA FTWOD ETT oy 

eerpreay sng _ ASA TT a a 

JO woTawtyeauny Trimerpredey te go wy MOG caNT SwopETeAllg 


opoorypsp ary summacosp oTTSeIeT aga cos woe Pre‘perstosTp are 

STITTUCtA eats so Toss Pxzisvp Terngwa eg) Puysurver Fo Hom 
eweTIMITA Tests go Gem-Sncyg RQ Popsrsray Aq Suda oopeeata 
20 egharatteg OATUGCT om Jo UTeweTErme WT ow Soom, Tephez 


searoy 37e22] vo erpptedosd 
Pezloup Jo eosaprotop eq; LcpyrosPUy pIqoT ecw scum 
sfocszpaygye Doplerpepespzargya 64 yoetret Mya postrecs are 
PUPOVT JO FOL Tow MIE Keng CF SpToNs Fryueyexs Jo eros 
SuppIRy OxTa Jo eed, poe Popeosss 
50 seqiretong Pepearg oy go sTettery ametiog “TE et, tees 


Sof FUE SATA Prpivy saz ecdyecp exapuio 


SEKT OTTETS FO VOTIMICTA PCTAN 
Fete OF} go Crp EMAST Tew cut ek pew Cog g SoTOReS 


* “aT Drei a Ttes ewocecazag 
SE Oy tpt ate cra ace papas opszrads acy srejorered 
O RIOH SOJ PPCTPES Jo Joqena w pre seotyat 
cog siojscemt ro43da So ney esndes> pus 
see en G erspssfou 'Aoarmepiend ‘sacs 
3 G2 WLDSIEe NFA CTesp seToBISW TZ JO PWITION STG, tgcvEAHOD 


*qtemipa$s eutqing so msthe 


Sy pea moperT aay op Payopiwyzels sresupiue toy popuyey sy yO0q a, tao 


AOtUTY “M “d tPT Cees feacxys, Tere 
SECT ACNISR SPTETT) “pa froen rect ezog go Desproy Sreqzay Putpoodsaz 


ec 2 MARES Carts CA OY pee Ccoseworg “akernreTatg 1 3E 3( e208 oT) *8rE 


spozapcd sopdios oss't *poqzee 


<uz Cyye wirseg Mh OOE ESET faupaToBrauewen fAoosoy (SeT>TUT¥ JO cOTRDBTTOD 


fsagen OFpsety JO wpe pow DOT STIGEDID oy UT ynsoMarde]) Loywys 


AAT ye Mysacwagen yRdcTyqany Fpearqwatésgs % Lpsyqnsjecoy afpouoaysueqerancegn  ” 


Ut /MS ROISVLIOWXE YOO X sovEd 


CIA-RDP86-00513R001550310019-6" 


APPROVED FOR RELEASE: 08/31/2001 


"APPROVED FOR RELEASE: 


ae 


08/31/2001 CIA-RDP86-00513R001550310019-6 


oe wo 2 pa eh hn a Sie 


SOV/96-59-10--3/ 22 
AUTHORS: Ol'khovskiy, G.G. (Engineer) and 
Shuvalov, G.I. (Cand. Tech. Sei.) oe 
Toek Raaenilba ny 4 S : Pane Nees Jars ts e in 
ITLE: fast Results on a Gas Turbine Type GT-12-3 Installe 
oe ie Shetstayea Station of Podzemgaz (Underground Gasification) 


PERIODICAL: Teploenergetika, 1959, Nr 10, pp 17-22 (USSR) 


ABSTRACT: The first Soviet tandem gas turbine of 12 MW, made Py as 
Leningrad Metal Works, designed to operate on a ages ie 
and gas from the underground gasification of Moscow mee n 
coal, was tested in Hovruary 1770 ea cee etree) 

he installation is given i Lo 2S 
Seen net of this set is ccnsidered to be an important 
stage in the development of Soviets gas turbines. : 
Experience with tandem sets of this kind will provide a . 
basis for the development of high-output gas turbines for 
power stations. Acceptance tests were carried out at ae 
joad and at 4, 8 and 12 MW. The performance of the set s 
not vet fully up to the designer's expectations; 4% ld 
not been run on its principal fuel, which is gas from t =) 
underground gasification of ecal, and a number of design 
faults remain to be corrected. hag ae oe i so 
ined enables the works to design ana star 
ware ao anita a 25 MW set and to commence the design of a 
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S:.ticn of Podzemgaz (Underground Gasification) 
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1 Besalts on a Gas Turbine Type GT- 


100 MW set, which should be 
sets of comparable output. 


ments were made during the tests are indicated in the 


schematic diagram of Fig 1; 


neasurement procedures are described, Power and heat 


balances derived from the te 
Tattle 1l and show that the te 


1 or in some cases 2%. Graphs of efficiency, fuel 


consumption and main tempera 
ate given in Fig 3. Graphs 


speed of the high-pressure turbine as functions of lead 
ave in Fig +, The graphs show that under ali conditions 


nf leading the performance 1 


vaquirements, The main test results, given in Table <, 
show that at a load of 11.4 MW the efficiency is only 


22%. which is appreciably 
cf 27%, This occurs because 
is jess than it should be; 

ait leakages at the glands a 
ate somewhat low. When thes 
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12-3 Installed in tne Sha tsk 


a serious competitor to steas 
The places at which measuz¢- 


the instrumentation and 


st results are given in 
sts were accurate to within 


tures as functions of load 
of pressures, consumption and. 


s very close to the design 


lower than the design figure 
the degree of regeneration 
also there are consideratle 
nd the compressor efficienc: es 
e defects have been BOLT Sees 4. 
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Tarbine Type GT-1l2-3 Installed in ‘he Sh: 
(Underground Gasification) 
ficiency may be raised to c7% at an elsatiis 
than L This set is of lower Ges:g 
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‘deisney at half load is three quart : the make 
iniency and the fuel consumption ak +k is a tnt 
full load, The ¢fficrencies of 
eompressots are some 5-8% low because the ais 
receive from the eoolers contains 41 2pF of 
water, In addition to affecting tna (eye 

Gynamia properties of the compress: , this molesters 
p.cwotes deposit formation ou the kiade. Methoes 2 
reoming this difficalty are suggested. When the mas 
comes te work on gaS, the compressors will not Js¥ 
high a pressure aS when working on air, and will p: 
Aciiver insufficient gas to the sombustion chambers, 4° 
is. therefore, necessary to increase the compress lon 
at the medium- and low-pressure groups of gas compresses. : 
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SOV /96-59-10-~3/22 
Test. Results on a Gas Turbine Type GT-12-3 Installed in the Shatsk 
tation of Podzemgaz (Underground Gasification) 


The air consumption at the glands is 7.3 tons per hour, 
or 2.5% of the total air flow, which is much too big. 
The heavy rigid construction of the turbine frame has 
certain disadvantages, and in particular the set takes 
about five hours to warm up, so that the starting time 
cannot be reduced to 10-30 minutes as is common in foreign 
practice, The casing takes much longer to heat up than 
the shaft and rotor. Data are given about thermal 
expansiion and temperature differences during starting. 
During the tests the set ran on diesel fuel and the 
combustion efficiency was high. However, there was 4 
certain amount of coke formation in the combustion chamber 
and some pieces of coke were carried over into the 
turbine, Moreover, the temperature distribution av the 
turbine inlet was not uniform. The degree of regeneration 
obtained during the tests was only 66.2% against a 
designed figure of 80%, mainly because the air was not 
sufficiently heated in the heaters. It is probable that 

Cara 4/5 part of the heating gases by-pass the heating. surface. 

card “/2 The air and gas coolers operated satisfacterily. 
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SOV/96259=10-3/22 0 
Test Results on a Gas Turbine Type GT..12-3 Installed in the Shatsk 
Station of Podzemgaz (Underground Gasification) es 
It is concluded that the set can now operate satisfac~ 
torily at full load on liquid fuel, though the efficiency 
is not up to the design figure. This is a considerable - 
success for the Leningrad Metal Works but they still have 
a good deal of work to do to achieve the cesigned ee 
performance and to get the set running on its principal 
fuel, gas. 
There are 4 figures and 2 tables. 


ASSOCTATIONS Vsesoyuznyy teplotekhnichesxiy institat 
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UVAROV, Vladimir Vasil'yevich; CHERNOBROVKIN, Aleksey Petrovich; .SHUVALOV, 
; G.I,, kand. tekhn. nauk, retsenzent; SHAPIRO, M.S., kand. tekhn. nauk, 
red.; DANILOV, L.N., red. izd-va; SOROKINA, G.Ye., tekhm.red.; DOBRI- 
TSYNA, R.I., tekhr. red. 


[Gas turbines] Gazovye turbiny. Moskva, Gos. nauchno-tekhn. izd-vo 
mashinostroit. lit-ry, 1960. 140 . (MIRA 14:7) 
(Gas turbines 
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KOSTYUK, A.G., kand.tekhn.nauk; SHUVALOV, G.I, 


Use of gas-turbine systems in large power plants. Teploenergetika 


8 no e 5 23-6 My 161. 
(Gas turbines) 
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SHUVALOV, G.I., kand. tekhn,aauk 


Atlas on the design and schematics of gas--turbine systems. ‘ 
Teploenergetika 8 no.5:96 My ‘61. (MIRA 14:8) 
(Gas turbines) 
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L_39493-65_- ‘(a ean su) exe 2/28 (0)-2/ (0) 2/2) CH) 
: EPA(bb)=2/EWA(c) | Pa2—h/Pi-4/Ps-4. Z Wa 

‘ sean NR: - ‘AP5011721 - fs 

P AUTHOR: ‘ Shuvalov, Ge. Ie (Canatdate of technical: sciences ou 
(Engineer) Bee ae 
‘lprtne: Development of etationary gag turbines : in USSR’. 


3 anne ‘Teploonergetika, NOe 9s 1964, 26 


Bae Inorro TAGS: Bas turbine “engine, electric ‘Power. engitizering 

lavetract: “mis ‘Geticls conteins 1) a: eurvey of. ‘foreiga-built atatio : 
"gas turbines during the 1955-1961 period; 2). a survey of foreign gas. tur~ 
pine electric power plants; 3) e survey of: ‘the properties of the first. 
generation (1955) of Soviet Stationary gas. ‘turbines GT-600-1,53 GT-700<4; 
_ -PQ-50000, and GI=12-3; h) a survey of the properties of the POSE=1960 
‘Boviet’ production (@f-25-J00, GI-50-600, GIN-5-70C, end QOTH-9+750); and 
5) a discussion. of the fuel, sompreseio™ and ‘seoling chao 


 eard 1/2. 
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: 1'tsev's 
Yas tilled by 7.5. Ma 
n infestations in fie (MLBA 10:5) 
nae i. Kgroviologita noe: 124-125 Mr-Ap '57- 
me ode fe é 
; —_ oe Ade foes ak t ta gashchity 

fiphvagayg, bene Veosoyuznoge institu 

ae punkt tantsiyae 
1, Bus taney oer akaya gosudarstvennaye cp ata Btal 
rasteniy, Kara ( y abalykeliy District--Wirewor 

(1 1lage) 
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SHUVALOV, G.T.,. kand.sal'skokhozyaystvennykh nauk 


Effectiveness of tillage in uirewore control. aa” 
yred.i bol. 4 no.3:29-30 My-Je 59. : 
(Wiraworms ) (Ty 11age) 
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_ SHUVALOV, G.T. 


Role of cultivation practices in the control of the cutworm 
Hadena basilinea, Zemledelie 23 no, 2:19-26 F '61, 


(MIRA 14:2) 


1. Kustanayskiy opornyy punkt Vsesoyuznogo nauchno-issledovatel!- 
skogo instituta zashchity rasteniy. 


(Grain--Diseases and pests) (Cutworms) 
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SHUVALOV, G.T., kand.sel'skokhoz.nauk 
. Some conditions for largesscale multiplication of the gray grain 
moth, Zashch.rast.ot vred.i bol. 5 no.3242e43 Mr 1 rr 
(Mustanay Province—Grain—Diseases and pests) 
(Kustanay Province-—Moths) 
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_L 10727-6 EWA (Ke)/EWP( 5 )/EWT(1)/EWP(q)/EWT(m)/EDS/FED/T-2/3W2/ES(t)-2/ 
- - EEC(b) ~2 AFETC/ASD/ESD~3/RADC/APGC/AFWL Po-h/Poml:/Pi-  BM/WH/LJP(C)/WG/K/EH/JHB 
ACCESSION NR: AP3003161 S/0056/63/044/006/2193/2194 = 
* AUTHOR: Danil'tseva, G, Ye.; Zubov, V. A.; Sushchinskiy, * M. M; Shuva ee 
i. we Sar ed ~ = ee a 
' TITLE: -Application of the laser to the study of Raman spectra of dye powders 


: SOURCE: Zhurnal eksper. i teor, fiziki, v. 44, no. 6, 1963, 2193-2194 ae 
_, TOPIC TAGS: laser applications, Raman spectra, dye powders hee tere 


; ABSTRACT: A 6943 A ruby laser has been applied to the study of Ramian spectra... - 

' in dye powders, A spectrograph with a diffraction grating of 600 lines/mm was) 2s > 

. used in the investigation. A lens focused the laser light on the powder samples,” Puy ce ae 

_ which. were plag¢ed directly before the slit of the spectrograph, A low-power 
": eryogenic ruby”laser with 1—1,8 kilojoule pumping power was used; 30—~100 . 

_ flashes were required for photographic registration at gap widths of 0.07— 

0.1mm, which constitutes 8~12 cm“! in the given spectral region. Tests 

conducted with a number of different powders including 4, 4'-azoxyanisole 


. Card 1/2 | 
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L 1072763. sont > 
ACCESSION NR: AP3003161 
(bright yellow) and anisal-para-aminoazobenzene (réd) showed that lasers are 


- quite suitable for studying Raman spectra of dye powders, "The authors thank 
M. D. Galanin and A. M. Leontovich for the use of their ruby laser." Orig. 


art, has: 1 figure, 


ASSOCIATION: Fizicheskiy institut im. P, Nw Leedeva Akademii nauk SSSR - 
. (Institute of Physics, Academy of Sciences SSSR) 
$s ee ree 


._ SUBMITTED: 12Apr63 DATE ACQ: 23Jul63 _ENCL: 00 


' SUB CODE: 00 NO REF SOV: 000 ‘OTHER: 001. 
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1 GUT z 6 p(t wpe) — 
‘ ACCESSION NR: AR5012273 | : weg ie “ yR/0088/65/000/003/0045/D045 
' SOURCE: Ref: zh. Fizika,: ne aDaus aes ee nis cea es om. 
Y oe 


MY, 
_ AUTHOR: Danil'tseva, G. ve Zubov, Vv. As Sunbchinskin M. A. Shuvaloy, I. K.: 
a aac a 


“TITLE: Investigation of the Raman speanre ds bowdets in: a wide spectral be ue ee 


- | CITED SOURCE: Tr. Komis. ekt O§ ii ‘ > YyP- CK 1964, 696-703 


_ TOPIC TAGS: Raman species spectrographic snalysie ; Tt 8 a oa 
TRANSLATION: Methods are proposed for produci ing and. analyzing the. Raman ‘epectee’ of 
| powders. These methods are designed for eliminating the effect ‘which, the degree: of 

/pewder dispersion, absorption of light in the powder, and other factors have on the;- 

‘intensity of the Raman lines. Theory and experiment are compared. Methods are de-:- 

_.seribed for studying powders in a wide spectral range, using various lines of mer- = 
: cury and cadmium as well as a ruby laser for excitation of Raman spectra: The vara. 


ious: methods for producing Raman spectra are compares 
“SUB CODE: OP. os BNOh 00.5 
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“ ACCESSION NR: AP4041128 $/0053/64/083/002/0197/0222 


; AUTHOR: Zubov, V. Aw; Sushchinskiy, Me. Me 3 Shuvalov, I. Ke 
f TITLE: Stimulated Raman scattering of light 
“SOURCE: Uspekhi fizicheskikh nauk, v. 83, no. 2, 1964, 197-222 


TOPIC TAGS: laser, Raman effect, Raman laser, stimulated Raman 
scattering, Raman laser material 


ABSTRACT: The current state of theoretical and experimental work 
aimed at achieving Raman-effect laser action is presented in a 
-comprehensive review based mainly on Western sources. The principal 

. experimental results are considered for two cases! where the 

iscattering material is located inside and where 'it is located outeide: 

| the Fabry-Perot interferometer. In the latter, case, particular ’ 
‘attention is paid to the types of laser emission falling in the Stokes. 
‘and anti-Sctokes frequency regions. Discussion of the latest experic- | 
iments is backed up by a theoretical exposition in terms of seuiclass= ..i::. 
ifeal and quantum interpretations of Raman-effect laser action. : 


to 
‘Card '1/2_ 
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AUTHOR: Zubov, Vv. Ae}. Sushchinskty,, Man Mes ‘Shuvalovs Te. 2h 


TITLE? “Investigation of the excitation threshold for. ‘atinulated 
Raman scatterin 9) ato 


SOURCE! Zh. ekaper. 4 teore Elves Ve rtp no. “1964, 


7s 


“784-705 


“| gopte TAGS: Raman ocattering, combination penbtetiag: stimulated 
Ratan scattering, stokes pene induced . Raman scattering Se 


itation Of: ‘stimulated Raman. scatteria 


and pertinent. line ‘parameters of ordinary Raman scattering were ‘de= 
‘termined for the following five. compounds - benzene,j{1, 3-pentadiene’ : 
3-methyl—1,3 butadione, carbon disulfide, and styrene. A ruby fase: 


with a roratia Q spoiler was used:as the source of exci ation (wave 
length of 6943A)./ of stimulated Raman scattering, the spectra. of — 


which were recorded with. a spectrograph having a. ‘diffraction gratin, 
(dispersion of about is A/mm). A photoelectric spectrometer with a 
dispersion of about 5 /mm was used to measure the parameters. ‘of or-. 
| dinary Raman scattering pgs ras a. mercury line. ate the wavelength”. 


cod 2 


Lo cane ce ee a eR Sa RA EE EROS 


ABSTRACT? The threshold of exc 
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threshold for stimulated Raman scattering is determined mainly by t 
line intensilty of standard Raman scattering and is practically inde: 
pendent of the degree of depolarization. A considerable increase 1 
line intensity of stimulated Raman scattering was obsarved for only. 
a small increase of excitation energy over the threshold value, Tw 
lines at 998 and 1634 cm™ 1 were observed simultaneously in the: 
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TITLE: An investigation of stimulated Raman scattering 


ORG: none M4 


SOURCE: Zhurnal prikladnoy spektroskopii, v. 3, no. h, 1965, 336-341 


TOPIC TAGS: Raman scattering, Stokes component, Raman laser, stimulated emission, . 
| | 25, : 
ABSTRACT: An experimental investigation was conducted of stimulated Raman scattering 
in benzene, bromobenzene, chlorobenzene, toluene, pyridenes o-xylene, styrene, 
1,3-pentadiene, 2-methyl-1,3-butadiene, carbon disulfide, carbon tetrachloride, and 
nitrobenzene. The dependence of the intensity of the first Stokes component on the 
properties of the scatterer, the concentration of its molecules, and the intensity -: 
of the excited light (from a Q-spoiled ruby laser) was investigated. It was estab-. | 
lished that, unlike spontaneous Raman scattering, the line intensity of stimulated 
Raman scattering is an exponential and not a linear function of the intensity of the: 
exciting light and the concentration of the scattering molecules. The exponential, 
variation is in agreement with a simplified theory developed by the authors for the |: 
case when the intensity of exciting light slightly exceeds the excitation threshold. - - 
In the first approximation the inverse of the excitation threshold is a quadratic 


; laser 
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‘|; line intensity in ordinary Raman. scattering, : ‘a formula is derived for. the co 
tration dependence ‘of the. threshold... The: ‘dependence .of the: intensity. of the stin 
.:} Jeted ‘Reman scattering spectrum lines on the intensity: of the’ exciting light was: 

“| investigated by the method of photographic. photometry, The measurements have hown 
that the intensity of the stimulated. Raman scattering lines‘is determined by. ° 
the excess of the intensity of. the exciting | light ‘over the threshold. The. inten- 
| eitys-was found to be approximately. proportional to the square: of. the concentra- 
id: tion of the: given component in: the case of: mixtures. The result can be writt 

i “in the form of a general formila I = * Be2£(x) ; » Where B is a constant: for the: ivi 

[ “experiment, and the function £(x)-. can -be-described with sufficierit accuracy 

He) f(x) = ekx ~ 1, where k is a coefficient that depends on the choice of measureme: 

"| units and is the excess of the intensity: of the exciting light: over the thresho: 
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i The observed nonlinear relation between-the radiation intensity and the number of 
i; particles tends to favor the hypothesis that: a quadratic: dependence » of the inten- 
fae | sity on the number of particles is characteristic of any stimulated. emission,: in- 
2 dependently of the particle interaction. "We thank P. A. Bazhulin, N. G. Basov, 
'- and A. Me Prokhorov for Anterest An, ithe mek” JOrkgs Orbe. has! ° : 
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TITLE: Intensity distribution in stimulated Raman scattering spectra 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v- 51, no. 1, 1966, 
101-107 
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ABSTRACT: The line intensity of stimulated Raman scdttering spectra (SRS) was 
experimentally investigated as a function of the exciting light intensity. The 
measurements were conducted in a region of intensities above and below the experi- 
mental threshold for a single flash. The intensity distribution in SRS spectra was 
investigated for several Stokes and anti-Stokes components. The existence of a con- 
siderable wing accompanying each component was detected. A structure of the first 
Stokes component of SRS was found and was investigated in the threshold region and 
below the threshold. Orig. art. has: 7 formulas and 4 figures. [cs] 
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method are in high-speed Raman spectroscopy - 


with respect to frequency. 


Raman spectra are described with particular emphasis on the progress 
made with the improvement of continuous gas lasers. 
stimilatal Raman scattering is discussed and research on this type of 
aggregation is reviewed. 
indicates that stimulated Raman 
aggregation. 


experimental technology 


for nearly any material in any state of 
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There are 5 photos. 
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ZHELUDEV, I.S., kamiidat fiziko-matematicheskikh nauk; SHUVALOV, L.A-; 

SHUBNIZOV, A.V., akademik, otvetstvennyy redaktor; SHEFTAL', N.N., 
dokt or zeologo-minerelogicheski ih nauk, otvetstvennyy redaktor; 
KUZNETSOVA, Ye.B., redaktor izdatel'stva; POLYAKOVA, T.V-, 
tekhnicheskly redaktor 


{Crystal growth; reports at the First Gonference on the Gorwth of 
Crystals (March 5-10, 1956)]} Bost kristallov; doklady na pervos 
soveshchanii po rostu kristallov (5-10 marta 1956 g.). Moskva, 
1957. 374 De (MLRA 10:8) 


1. Akademiya nauk SSSR. Institut kristallografii. 
(Crystallization) 
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AUTHORS:  gheludev, I-S. and Stuvalov, LAs 


TITLE: Domain Orientation and Macrosymmetry of Properties 
of Ferroelectric Monocrystals (Orientatsiya domenov 
i, makrosimmetriya svoystv segnetoelektricheskikh 
monokristallov) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Vol. XXl1, #2, pp 264- 
274, 1957, USSR, Seriya fizicheskaye 


ABSTRACT: All ferroelectric crystals can be classified into 
two groups: electrically uni-axial and electrically 

multi-axial. The electrically’ uni-axial crystals can 
have only "longitudinal inversion", 1.@.0, displacement 
of 180 domain borderse Electrically multi-axial 
crystals can have, in addition to the longitudinal 
inversion, also transverse inversion, and some type 
of multi-axial crystals have several different 
transverse inversions as well as several longitudinal. 


The domain structure, its behavior and a series of 
the most important properties of ferroelectric mono- 
crystals essentially depend upon the crystal type 
and its number of spontaneous polarigation axes. 
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TITLE: Domain Orientation and Macrosymmetry of Properties 
of Ferroelectric Monocrystals (Orientatisiya domenov 
i makrosimmetriya svoystv gegnetoelektricheskikh 
monokristallov) 


This number is determined by the symmetry type of the 
initial non-ferroelectric state. 


The conclusion is that the domain orientation and the 
general chamcter of the domain structure are determined 
by the symmetry of a crystal in its initial non- ferro- 
electric phase and by the direction of the initial 
phase along which the spontaneous polarization in the 
ferroelectric phase arises. 


The regulated orientation of domains along one or 

several axes of spontaneous: pelarization leads to the 

fact that a poly@omain crystal becomes & polysynthetic 

twin. The elements of twinning are symmetry elements 

which the crystal possessed in the initial non-ferro- 

electric phase, and which are lost during the transition 
Card 2/4 inte the ferroelectric phase. 
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Domain Orientation and Macrosymmetry of Properties 
of Ferroelectric Monocrystals (Orientatisiya domenov 
j makrosimmetriye ‘gvoystv ‘gegnetoelektricheskilh ; 
monokristallov) 


In view of the determining role of the jnitial symmetry, 
it is possible to establish all possible ferroelectric 
phase t i for all crystal classes. The known 
ferroelectric phase transitions are accompanied by 

changes of crystal symmetry and transitions into another. © 
crystallographic class, shown-in’ Table l- 


Tt can be stated that each ferroelectric phase transition 
is accompanied by spontaneous deformation, at the 
boundaries of the ferroelectric region which leads to 

a change in the crystal symmetry - The reason of this 
deformation is piezoeffect and/or electrostriction in 
connection with spontaneous polarization. 


After analysis of all erystallographic classes, the 
possible ferroelectric phase transitions were compiled 

ag shown in Table 2 of the article. All known transitions 
are in accordance with Table 2. The table enables one 

to determine the number of all possible ferroelectric 


Card 3/4 phases. 
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Domain Orientation und Macrosymmetry of Properties 
of Ferroelectric Monocrystals (Orientatisiya domenov 
, makrosimmetriya svoystv gegnetoelektricheskikh 
monokristallov) 


A photographic recording of phase transitions in 

BaTiO, carried out py the author (12) and investigation 
of their properties have confirmed the general regu- 
‘larities of domain orientations and their boundaries 

jin polydomain ferroelectric monocrystals, uS stated 

in this article. 


2 Figures and 2 tables are given. The bibliography 
lists 12 references, 7 of which are Slavic (Russian) » 


INSTITUTION: Insitututepf Crystallography of the USSR Academy of 
Sciences 


PRESENTED BY: 

SUBMITTED: No date 

AVAILABLE: At the Library of Congress» 
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PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, DP 106-109 (USSR) 


ABSTRACT: 
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It is shown that yy is almost independent of Poisson's 
ratio 45 in the case of radial oscillations of a disc. 
When S10 varies between 0.23 and 0.40 the corresponding 


changes in dz do not exceed 0.4%. This means that even 
in the case of accurate measurements of doy , using 
padial oscillations of a disc, there is no need to measure 


Jo » as ig suggested by Bogdanov and Timonin (Ref 2). 
The following simple approximate formula may be used to 
determine dz. from radial oscillations of a thin 


metallized disc: 
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On the Determination of the Piezo-modulus dzy from Radial 


Oscillations of a Disc 
7 
Af,_¢ 
= 0.0907 Svar 23. (10) . 


32 
oa 


dzy 


This formula applies provided 9545 is between 0.23 and 
0.40 and Af, /f, 18 «<1, where Af, 15 the 


difference between the resonance and antiresonance 
frequencies, fh is the resonance frequency, 

e; is the dielectric constant of a free crystal, R is 
the radius of the disc and is the density. The error 
introduced by the approximations does not exceed 0.33% in 
the above range Of 95j0- The magnitude of the correction 


factor to Eq (1) is given in Figure 3, in which the factor 
is plotted as a function of Af ,,/fr . 1I.S. Zheludev 


and S.V. Bogdanov are thanked for 4 discussion of the 
Card2/3 results. 
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There are 3 figures and 2 Soviet references. 
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TITLE: . On Low-Temperature Polarization of Ceramics Fron Barium Pitanate 
(Nizkotemperaturnay® polyarizatsiya keramiki iz titanata pariya 


PERIODICAL: Izvestiya Akademii nauk SSSR .seriya fizicneskaya: 1958, 
Vol 22, Ur 12> PP 1516 - 1919 (ussR) 


ABSTRACT: fhe present paper deals with tests of the polarization and 
the gub-polarization of BaTiO, ceramics in rhombic phase 


be possible to obtain higher values of piezomoduli of ceramics 
in tne rhombic and tetragonal phase by such & polarization in 
relatively gnall fields. The Low-temperature gub-polarization 
in the rhonbie phase causes an increase of the values of the 
piezomodull of ceramics in the tetragonal pnase- On neating 
under the field the subppolurization causes an increase of the 
cara 1/2 a5, by an averare 15%. In spite of tne noticeable eins the 43, 
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ASSOCIATION: 


value renuins by more than 10% above the initial value. Heating 
under the field after polarization in the rhombic phase pre- 
vents the a5, from becoming smaller during the transition into 


the tetragonal vhase, The polariz:.tion in the rhombic Phase 

with heating under the field requires smaller fields than a 
polarisation at room temperature. The d 1 values do not become 
siz-ller, but in nureroug cases even higher than with hot pola- 
rization. For this reason the low-temperature polarization 

can be used along with hot polarization, particularly when the 
latter is not feasible, for example on account of strong con- 
ductivity in the proximity of the Curie (Kyuri) point. The 
authors thenk V. G, Zatevakhina for hig collahoration. There are 
1 figure, 3 tables, and 5 references, 4 of which are Soviet. 
Institut kristallografii Akademii nauk SSSR (Institute of Cry- 
stallography . Academy of Sciences USSR) TsNILP Komiteta po radio- 
elektronike Sovetu Ministrov SSSR (TsNILP of the Committee on 
Racioelectronics, Cabinet Council, US:R) 
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AUTHORS : Shuvalcy, L.A. , Aleksandrov, K.S. and Zheludev, 1.5. 

PITLE : On the question of the Domain Structure of Grystals of 
Triglycine Sulphate (K voprosu 0 domennoy strukture 
kristallov sriglitsinsul' fata) 

PERIODICAL: Kristallografiya. 1959, Vol 4, Nr 1, pp 130 ~ 132 (USSR) 

ABSTRACT: (NH.,CH.,COOH) 37H80, is isomorphous with the selenate 
and the fluoberyllate and several other ferroelectrics 
whith pass from t 2/m4 2 at the Gurie point. 
Possibie ways in which & mai be twinned are 
discussed here. Besides the symmetry of the transition 


2/m g22 othe only other assumption is that in the 
ferreelectric state with no imposed field, the mosaic 
crystal has no overall moment. Two and only two 
mutual orientations of the domains are found, These 
are: 
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unpolarised 


polarised 


indicates ptlarisation towards the observer and "-" 
the opposite, The left possibility has the symmetry 2 
(the symmetry of a single domain) in the polarised state 


won 


Card2/3 whereas the right possibility has the symmetry 2/m. In 
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On the Question of the Domain Structure of Crystals of Triglycine 
Sulphate 
the latter case the moduli dias dos and ds6 vanish, 


If the left variant obtains then only one enantiomorphous 
form remains after. the transition, Here, in contra 
distinction to the case of Rochelle salt, mechanical strains 
do not accompany the polarisation. Such a transition, from 
one enantiomorph to the other, has not been reported before, 
The right variant would also have similar transitions, 

Both types of transitions are “expected to exist, 

There are 1 figure and §& references, 4% of which are Soviet, 


3 English and 2 international, 


ASSOCIATION: Institut kristallografii AN SSSR (Institute of 
, Crystallography of the Ac.Sce., USSR) 
Krasnoyarskiy institut fiziki AN SSSR (Krasnoyask 
Institute of Physics of the Ac.Sce., USSR) 
SUBMITTED: October 21, 1958 
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The crystallographic ferromagnetic classes coincide with 
the known pyromagnetic classes, namely: 


Gem, 6, 6, 32m, 3, 4:m, a, A, 2:m, 2, m, 3, 1 (13 in all). 
Including, the Shubnikov classes there are 31 ferromagnetic 
classes. The other 59 classes of magnetic symmetry 
represent anti-ferromagnetics. The crystallographic 
symmetry group of any ferromagnetic phase is either equal 
to its magnetic group or is a sub-group of index 2 of its 
magnetic group. All the groups are for spontaneous 
magnetisation only: an imposed field may lower the 
symmetry. The tables also show between which ferromagnetic 
phases second-order phase transitions are possible. 
Acknowledgments are made to I.S. Sheludev, Academician 
A.V. Shubnikov and A.A. Gusev. 

There are 4 tables and 28 references, 16 of which are 
Soviet, 1 French, 9 English and 2 international. 
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New Studies on Piezoelectricity s/030/60/000/05/36/056 
3015/3008 


investigation of their domain structure and properties. I. S. Zheludev, 
Ye. I. Mamonov, and I. S. Rez reported on the crystals of the triglycine- 
sulfate in connection with their application possibilities. A. L. Khodakov 
and 0. P. Kramarov described the method of the production of monocrystals 
of the perovskite piezoelectrics. V. L. Ginzburg and V. L. Indenbom 
reported on the microscopic and general thermodynamic theory of piezo- 
and antipiezoelectrics. G. S. Zhdanov, Yu. N. Venevtsev, and A. Te 
Agranovskaya reported on radiographic investigations. N. N. Kraynik and 

. §. Zhdanov mentioned the theoretical computation of the internal fields 
in perovskite piezo- and antipiezoelectrics. S. V. Bogdanov and 
Ye. V. Sinyakov reported on the electrical conductivity of BaTiO,, 


Pb .Nbi0¢ and the solid solutions on the basis of BaTi0,. E. V. Stauer, 


L. A. Shuvaloy., and V. A. Yurin dealt with problems connected with the 
investigation of various new phenomena of piezoelectrics. B. M. Vul. 

S. V¥V. Bogdanov, T. N. Verbitskaya, and R. Ye. Pasynkov reported on the 
investigation of the properties of new two-component and three-component 
solid solutions on the basis of BaTiO, , Pb Nb.0¢; PbTi0;; and PoZr0;. ior 
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Ye. G. Smazhevskaya and P. L. Streleta reported on the achievements of the 
industrial production of new piezoelectric ceramic products. The Conference 
decided to request the Prezidium Akademii nauk SSSR (Presidium of the 
Academy of Sciences USSR) to set up an sektsiya po segnetoelektrikam 
(Section for Piezoelectrics) at the Komissiya po poluprovodnikam (Commission 


for Semiconductors), It was decided to hold the next Conference on piezo- 


electricity in Leningrad early in 1962. 
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Pulsed Polarization Reversai in Crystals of Deuterated Triglyzine 
Sulphote 


subatantially harder (ferroelectrically) than TGS its hydrogen 
analogue, The critical field Eg in DTGS is 1.5 times greater 
than in TGS (there is the same ratio between E, and the 

coercivity E, in the two materials) and consequently the threshold 
field (the beginning of switch-over) is also higher. The higher 
value of Ps, in DTGS is also favourable but the specific switch- 
over resistance in DTGS is also about 1.5 times greater and so for 
the same field strengths and plate thicknesses imax in DTGS is 
significantly less end tmax significantly higher than in TGS. 
However, if thinner plates of DTGS are used it is possible to obtain 
identical values °f imax and tmax for the same voltage. 
Considering that DTGS has a wider temperature range in which it can 
be used and a lower temperature dependence of the characteristics 

of the pulse polerization reversal in the ‘room temperature region, 
it can be concluded DTGS can sometimes be advantageously 

substituted for TGS. Acknowledgments t% v.P.Konstantinovs and 


\e 
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and Yurin, V. A. ee 
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TITLE: Production and Piezoelectric Properties! of Crystals of 
Deuterized Triglycin Sulfate 


PERIODICAL: Izvestiya. Akademii nauk: SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No. 10, pp. 1203-1205 


TEXT: Monocrystals of deuterized triglycin sulfate (DIGS) were obtained 
from monocrystals of ordinary triglycin sulfate (TGS) dissolved in D0. 
The solution was boiled, whereupon large DTGS monocrystals with a weight 
of up to 100 g were bred from it. The external form of the DTGS crystals | 
is the same as in TGS crystals. In their Symmetry they belong, like « 
TGS crystals, to the monocline system. The form of the domain boundaries 
in DTGS crystals is shown in Fig. 1. Measurements have shown that the 
dependencies of all of the characteristics of reversion of polarization 
on temperature, on the field, on the frequency, and other quantities 
(Figs. 2-5) in DTGS crystals exhibit a qualitative similarity with the 
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corresponding dependencies of TGS crystals. Fig. 6 illustrates the rela- 
tions fc o/8 = f(E) and gee = £(E), taken at different temperatures. 


(S ~ electrode area, E - field strength during the pulse). Fig. 7 gives 
the temperature dependence of mobility p, as calculated from formula 


Hes oan 7 - (d - thickness of plate, E, 7 activation field). 

max a ny A 
Owing to the fact that DIGS crystals, compared with TCS crystals, are usable L 
within a much wider temperature range, and that their characteristics at 
room temperature exhibit a lesser temperature dependence, they can be used 
.in the same cases as the TGS crystals ‘in spite of their considerable elec- 
trical hardness. The authors thank I. S. Zheludev for his discussion of 
results, and Ye. M. Akulenok, K. Ae Pluzhnikov, and L. N. Kurnakovskaya 
for assistance given in the experiments. @ present paper was read a 


the Third Conference on Piezoelectricity which took place in Moscow from 
January 25 to 30, 1960. There are 7 Tigures and 8 references: 5 Soviet, 
ASSOCIATION: Institut kristallografii Akademii nauk SSSR 
Institute of Crystallography of the Academy of Sciences 
USSR 
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AUTHORS: Shuvalov, L. A., Likhacheva, Yu. §. 
TITLE: . Damping of Oscillations of Piezoelectric Resonators Made 


of Piezoelectric Moncorystals | 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, No.'10, pp. 1216 - 1224 


TEXT: The authors describe some experiments they carried out for study- 
ing the damping in piezoelectric resonators. They studied resonators 

made of ordinary Rochelle salt, Rochelle salt irradiated with gamma 

rays, and triglycine sulfate (Figs. 3-7). They used a method based on a 
direct measurement of the damping of the characteristic mechanical os- 
cillations of the resonator. The experimental arrangement is schematical- 
ly represented in Fig.1. A typical damping observed on the screen of an 
Oscilloscope is shown in Fig.2. The samples had the shape of rectangular 
ingots and were cut out of monocrystals bred by the ordinary method, and 
were tested for longitudinal stress-strain oscillations. It was found 
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crystals 


that of the 45° cuts of Rochelle salt, only those of the X 45° cut are 
piezoelectric, since their actual modulus of elasticity contains the 
anomalous constant 7 Furthermore, their oscillations may be accom- 


panied by a periodic hysteretic re-orientation of the domains. Resona- 
tors made of triglycine sulfate ingots whose largest area is perpendicu- 
lar to the polar axis Y are also piezoelectric. The great temperature 
dependence of 6 and its high peak near the Curie point at E_ = 0 can be 


explained for piezoelectric resonators (Figs. 3 and 7) by the great tem- 
perature dependence of the domain mobility and its tendency to infinity 
near the Curie point. When applying the field E to the piezoelectric 


resonator (in the direction of the polar axis), the re-orientation of 
the domains during oscillations is first promoted (Figs. 4 and 5). Thus, 


6 increases and reaches a maximum with EY E sare at the maximum of 
dP/8E. The functions 5 = y(E_) and 6 = f(t) are similar to the functions 


of the reversible dielectric constant & and of the dielectric 
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susceptibility of E and t. The relationship between damping and the 


behavior of the domain structure in piezoelectric resonators irradiated 
with gamma rays is very illustrative. As is shown by the preliminary 
investigations of piezoelectric resonators made of triglycine sulfate 
(Fig.7), their damping and the dependence of & on E are low compared 


to resonators of the 45° cut of Rochelle salt. This may be ascribed to 
the crystallographic difference between the domain structures. The au- 
thors thank K. A. Pluzhnikov for measurements; I. S. Zheludev, 


M, I. Yaroslavskiy, and V. A. Yurin for discussions; and Ye. G. 
Bronnikova and A. I. Yaroslavskiy for their assistance in preparing the ms 
samples. The present paper was read at the Third Conference on Piezo- 


electricity, which took place in Moscow from January 25 to 30, 1960. 
There are 7 figures and 16 references: 12 Soviet. 


ASSOCIATION: Institut kristallografii Akademii nauk SSSR (Institute 
Mare _ of Crystallography of the Academy of Sciences USSR 
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AUTHORS: Konstantinova, V. Po, Sil'vestrova, I. M., Shuvalov, Le. Ao; 
and Yurin, V. Ae aan mee 
perience i 
TITLE: Production cf and Some Ferroelectric Properties of 
Lithium Hydroselenite 4 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960 
Vol. 24, Now 11, pp. 1318 ~ 1323 


_ EXT; The present paper is a reproduction of a iecture delivered on the 
3rd Conference on Ferroelectricity, which took place in Moscow from 
January 25 to 50, 1960. Lithium hydroselenite (denoted by LHS), 


LiHSe0, -H,Se0, form monocline crystals of the space group Pat Already in 


Ref.1 it has been identified as ferroelectric, and some data were given. 
In the present paper the authors first describe the synthesis and che- 
mical properties of this compound. Fig.1 shows the solubility of LHS as 
a function of temperature (straight line), from which it may be seen 
that this crystal may be grown in the usual manner by temperature 
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decrease. A monocrystal of 100 g grown by the authors is shown in Fig.2. 
The fusing point of LHS was found to be at 110.5°C, density ~ 


g = 3.185 g/cm? the angle of monoclinity was 105°. The orientation of 
the crystallographic axes and th2 position of the main faces are shown 
in Fig.3. Fig-4 shows the various hysteresis loops, which are found to 
exist in the individual crystallographi+ directions of LHS. Also the 
direction-dependence of the dielectricity constan* Ess (broken line) and 


show €, the coercitive force Ey, and the spontansous polarization as a 
function of temperature. It was found that € and P, increase with in- 
creasing temperature, whereas E, decreasese Fig.7 shcws &é as a function 
o* the electric field strength at various frequencies. (E_) in all cases 
has a maximum. The authors thank V._A. Frolova, L- N. Kurkovskaya, and 
K. A» Pluzhnikov for their collaboration and I. §- Zheludev for valuable 
advice. There are 7 figures. 1 table, and 5 references: 3 Soviet and 

2 US. 


the spontaneous polarization Pg in the cleavage face are shown. Pigs.5~6 \ 
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61/340 (2/03 ,3/02) . 
AUTHOR: Shuvalov, L.A. 


TITLE: Some Characteristics of the Pulsed Reversal of Polarity 
: ; of Seignettcelectric Crystals a\ 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 
1960, Vol. 24, No. 11, pp. 1416 ~ 1420 


TEXT: This is the reproduction of a lecture delivered at the Third 
Conference on Ferroelectricity which took place in Moscow from 

0, 19 e author gives some experimental results 
concerning the pulsed reversal. of polarity of ordinary and deuterized 
triglycine sulfate (TGS and DIGS, respectively). Fig. 1 shows the 
block diagram of the measuring system. The specimens were 1 cm2 
large platelets, their thickness ranging between 0.15 and 0.30 mm, 
which were cut out of the crystal in perpendicular to the seignetto- 
electric axis. Cross~shaped silver electrodes were applied by vacuum 
sputtering. The quantities measured were the maximum switching 
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Some Characteristics of the Pulsed $/048/60/024/011/030/036 

Reversal of Polarity of Seignettoelectric B006/B060 

Crystals 

current i ,» the duration of increase of the switching pulset , 
max max 


as well as the temperature variation At appearing with switching. In 
contrast with the theory and experiments of other researchers (Refs. 
1, 6), according to whom the functions i nax/® = f, (E) (S ~ area of 


the electrode) and Veni £,(E) for TGS and DIGS should coincide at 


an appropriate scale the author has found already in earlier measure- 


ments (pulse duration 20 psec) for different temperatures that with 
growing field strengths f, deviates from f, in the upward direction. 


This can be explained by the fact that the polarity reversal in the 
volume between the electrodes improves with an increase of E, or also 
by assuming the form of the switching pulse to change. Measurement 
results are illustrated in four diagrams (Figs. 2,3). The author 
finally thanks _V. A. Pluzhnikov for his assistance and I, S, Zheludev 
for discussions. There are 3 figures and 8 references: 4 Soviet, 

3 US, and 1-German. 
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3/048/60/024/011/030/036 
B006/B060 


i i i i tors 
Leeend to Pig. 1: Block diagram of measuring device. (1) genera 

ce acine bipolar square pulses, type 26M (26 I); (2) generators of the 
‘type FVC-2 (GIS-2) serving as long delay line; (3) amplifier; 

(15 oscilloscopes; (5) peak voltmeter; R, = 50 ohms, R, =~,10 - 70 ohms. 


Legend to Fig. 2: i. /S = £,(f) and At = f,(f) for two TGS specimens. 


max 
1 2.1 x 2.1 x 0.28 mm; 2, 0.5 x 9.4 x 0.19 mm volume between the 
; P 
electrodes. Initial temperature 20°C. : is 
nd to Fig. 3: Heating At as a function of the field strength. 
alee as co Fig. 2 curve 1, b - as for curve 2. Initial temperature 
is 20°C. 
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AUTHORS : Shuvalov, L.A- and Sonin, A.S. 


TITLE: On the question of the crystallography of antiferro- 
electrics 


PERIODICAL: Kristallografiya, 1961, vol.6, No.3, pp. 323-330 


TEXT: On the basis of a formal investigation of the configuration 
of the antipolarization vectors, the crystallographic classification, 
the geometry of the domain structure, the possible point groups and 
the symmetry characteristics of antiferroelectrics are considered. 
An antiferroelectric crystal is 1t of phase 
transition from a paraelectric n of the 
initial pseudosymmetrical struc 

represented by an even number of sublattic 

polarizations a but oppositely directed in pairs. In the 
simplest ric (for example tungsten oxide, 
wos), ther d an antiferroelectric of this 
type may belong to any crystallographic class, except the cubic 
classes. An antiferroelectric has a centre of symmetry only if 
there is a centre in the paraelectric phase, and if the paraelectric 
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phase is piezoelectric, the antiferroelectric phase is also 
piezoelectric. Thus, neither the presence of a centre of symmetry 
nor the absence of piezoelectricity is a certain indication of 
antiferroelectricity. Twinning is observed in many antiferro- 
electrics, and the separate components of the twin form antiferro- 
electric domains, Consideration of spontaneous polarization and 
antipolarization shows that an antiferroelectric with two 
sublattices cannot be formed by transition from a paraelectric phase 
belonging to one of the classes: 1, 2, 2, m, 3, 3:2, 3°m, 3: m, 
The possible symmetry classes corresponding to two-and three- 
dimensional antipolarization and to transition from the para- 
electric to the antiferroelectric phase are also discussed, Finally 
the polarization scheme and symmetry properties of crystals which 
can simultaneously show ferroelectric and antiferroelectric 
behaviour are examined. Acknowledgments are expressed to 
I.S.Zheludev and V.A.Koptsik for advice and discussion, There 

are 3 figures and 22 references: 12 Soviet-bloc and 10 non-Soviet- 
bloc. The four most recent reference to English language 
publications read as follows: G.Shirane, R.Pepinsky, Phys.Rev., 91, 
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"Crystallophysical classification of ferroelectrics, ferroelectric- 
phase transitions and special features of domain structure and some physical 
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report presented at the Symposium on Phase Transitions in Solids, 6th General 
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(Karpov Institute of Physical Chemistry, Moscow, USSR) 
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‘yrotropin) C sub 6 E sub 12 N sub 4 
SOURCE; Kristallogrefiya, v. 


“OPT TAGS: hexamethylenetetramine, urotropin, eisctroc. --Ce+ 
electroontical constent 


ABSTRAC™: This study was undertsken b+ 

orystnic with sufficient electros:tise- 
are rensrally of unsatisfectory quali: 
jouninee hexemethylenetetremine dy iimatdon in @ veows 
-Dledayeloved rhombic dodecahe¢rons. <n polarized 228%. 
ark cross in the niddle of the field end a black Sords> 
tieht areas in the centers of the > 


four quadrants. 
moressed at right angles to the direction of light soeoees 2 
kn, the light patches became cark and the dark arets ligh vened. = 
proved to be linear, the change depending on the applied voltage. eecxt 
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ACCESSION WRe APLO39397 $/0070/6l4/009/003/0363/0372 
AUTHORS: Shuvalov, L. Ae; Ivanov, Ne Re 


TITLE: “Changes in optical activity of ferroelectric crys tals during polarization 
roversal in the crystals . 


SOURCE: Kristallografiya, Ve 9, now 3, 196h, 363-372 


TOPIC TAGS: ferroelectric material, polarization plane, electric field, mechanical 
stress : 


ABSTRACT : o expand the list of ferroelectrics that will 
exiibit changes in s bivity through the effect of an electrical 
field, Thoy also cons n sign of optical activity of such 
crystals. by means of app and they investigate the amount of 
rotation of the polarizat al of sign). Thoy analyze ferree 
electric phases in enantiomorphic (m and 2mm) clasaGSe In a table thoy 
lectric phase transitions to optically acbive classes and show 
the possibil hange in sign of optical activity They point out that it has 
already been demo olarization reversal of ferroelectric crystals is 
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prasonce of an electrical field, It is concluded t! 

tric crystals may show reversal of optical activity due 

to mechanical stress, but that the effect is absent in o 
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necessary. 

eftect of polarization reversal, 

A narrow light beam may distinguis 

even when ordinary optical methods fail. 

polarization plane may also determine the degree of unipola : 
may further aid in effecting a new method of light modulation, Orig. art. las: 3 ~ 
figures and 1 table. i 
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TITLE; _A crystallophysical classification of ferroelectrics and its applications 
{Report , Symposium on Forromagnetism and Ferroelectricity held in Leningrad 30 May 
to 5 June 19637 


SOURCE: AN SSSR. Izv. Ser.fiz., v.28, no.4, 1964, 660-665 


yoPIC TAGS: ferroelectricity, ferroelectric classification, erystallophysical clas~ 
sification 


ABSTRACT: The author has previously proposed a classification of ferrqelectric ma- 
terials based essentially on the types of domain structure of which thd various ma- 
terials are capable. We calls this a "“crystallophysical” classification to distin- 
guish it from crystallographic or erystallochemical classifications. Tiv: crystallo-~ 
physical classification is expected to be of particular value becau.e :f the great 
importance of domain structure in determining the properties of fercoriectric mater- 
ials. The crystallophysical classification distinguishes four classes of ferroelec~’ 
tric materials (actually phases) according to the £Lollowing double dichotomy: the 
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